FSA Modernization Partner

United States Department of Education
Federal Student Aid

FEDERAL
STUDENT AID

Integrated Technical Architecture
Release 3.0 Technical Specification

Task Order #69
Deliverable # 69.1.3

Version 3.0

June 03, 2002



FEDERAL
STUDENT &I

ITA Release 3.0
Technical Specification

Table of Contents

1 CHANGE LOG ... ittt ettt b e b s e e et e e e me e san e n e e nneennneenees 5
2 EXECUTIVE SUMMARY .ttt ne e nnneenees 6
21 INTRODUGCTION ....utteutieieesate et s st et e s esse e seesss e e s e ase e saee e st e ese e e an e e neeeme e aaneeaneenaneeneenneennnean 6
22 DESCRIPTION OF SECTIONS . ....teeuttauteeteessseaseesseessseaseesseessseaaseesssessseesseesseesseesseesssesnseessessnneans 7
23 AAPPROACH ...ttt ettt ettt he et b e e he e e st e st e bt e ae e e bt e e bt e e ae e e st e Re e eRe e e R e e ne e nne e e n e e neennes 7
24 PURPOSE ...ttt sttt h e et e e he e e et e bt e e Re e e an e ne e nnn e e ne e neennne e 7
25 SCOPE ...tttk ettt ettt et ekttt bR e e R e R e AR e R e Re e eR e e R e e Re e eae e e Re e nRe e nar e n e e nnenreene s 7
2.6 AASSUMPTIONS ...ttt etee sttt sse e s b e sae e s e e e s e e be e e ae e e st e ah e e eae e e b e e me e she e ean e e neenneeenneenneennes 7
2.7 INTENDED AUDIENCE .....ccutteteesiteeteessee s e e sieesssesseessee e eseesseesaneeabeesseesnneeaneesnneaneesneesnneans 8
3 FUNCTIONAL OVERVIEW ...ttt 9
31 WEB CONVERSATION FRAMEWORK ......ccutteteeitresireareesseesiseaseesseesasesseessesssesaseesseessnesnessneesnes 9
32 OBUJECT POOLING FRAMEWORK .....ccutiiutieteesirtaseesseesiseaaseesseesssesneesseesssesseesnessaneaneessnssnneensees 9
33 USER SESSION ....cutteiuttetee e st esseesiee st seesseesase s e saeesane e seease e easeeaseesseesmneeaneesmeesnneeneennnennnean 9
34 FILE TRANSFER PROTOCOL .....eetviiutieiiesiee st etee it ese s s s ne e s snneeneesnnennneenees 10
35 CONFIGURATION ...ttt ettt ettt st be e b s e e s e eae e e se e e be e ese e e ane e e me e nae e amn e e e neennneeaneenneennes 10
3.6 XML HELPER ettt sttt b et s e b s e e e e e ne e s e e eneenneennneaas 11
37 JSP TAG LIBRARY FRAMEWORK .....cutiitietieiireaieesseesssessseesseesseesseesseessnesseesneesnnesneesneesnneans 11
3.8 SCHEDULER ...uttettesitt ettt ettt se s s e st s e sae e et e e be e nae e e ane e e meenan e e s e e e neennneeaneenneennes 12
39 WWVEB SERVICES......eeiutteteeiteesseesteesiee st esbeesseesaseesseesseeaneease e saeeasseeaseesaeeaneesneenan e e s e e nneenaneenes 12
4 DETAILED DESIGNS ... .ottt n e e s e e ne e nneennneans 13
4.1 WEB CONVERSATION FRAMEWORK ......cetteuterureesseesseeaseesseesssesseessesssnesneesseessnsasneesseesaneennees 13
O O U o0 == PSPPI PSRRI 13
412 SYSIEM OVEIVIEW. ..ottt ettt ettt e et e e te e e sate e e saeeeeneeesmeeeeaneeesnneeesnseeanneeeans 13
4.1.3  DeSign CONSIEIALIONS. ......ccuieieeiieeriieitee sttt e s r e s e e sr e e sneesaneaneesneennneens 14
414  SYStEM AICIITECIUINE ... .ottt n e e sneennne e 15
415 Detailed SyStEM DESION .....coviiiieiiieeiieie sttt 18
O R O =S D T =T =1 o SRR 25
417  SEQUENCE DIAGIAM....cciiiiiiiiieii ettt e s b e e e n e e b e e snn e e s e e sneennneens 26
4.1.8  REMEIEINCES ...ttt r e ne e nnne e 27
4.2 OBUJIECT POOLING FRAMEWORK .....ccuviiitietiesteessseasseesieesiseasseesseesssesneesseesnsssneesneesnnesneenneesnns 28
.21 PUIMPOSE ... .eeeiieieiuteeeateee sttt e st e st e st st e sne e e s n e e s ass e e sane e e sare e s ane e e sane e e snre e e ann e e sane e e nnreennneena 28
A.2.2  SYSIEM OVEIVIEI. ..ottt e et ettt e et e e e te e e s teeesaeeesaeeesmteeeaneeesnneeesnseesnneeeaa 28
4.2.3  DeSigN CONSIEIALIONS. ......ccveeieeieeiiieiie sttt sr e s e e er e e sneesanesneesneennneans 29
4.2.4  SYSIEM AICIITECIUINE ... .ottt n e e e nnne e 29
425 Detailed SyStEM DESION .....ooviiiieiieiieeee ettt 30
R O =S D T =T =1 o SRR 36
4.2.7  SEQUENCE DIAGIAMN....coiiiiiiiiieiteeei ettt e s b e s e e s e e ane e sseeaneesneennneens 37
4.2.8  REMEIEINCES ...ttt nne e 38
4.3 SESSION FRAMEWORK .....ccctteeitteteesieesse et e sseessseeseeaseessseaneesseesseeesneesneesaeeanneeaneesnneaaneenneennes 39
.31 PUIMPOSE .. .eeeiieieiuieeeieee st e s e s st e s e s e e sne e e sar e e s ass e e sne e e sane e e ame e e s ne e e snre e e ann e e nne e e nnreennneena 39
4.3.2  SYSIEM OVEIVIBI....eeeeee ettt et e ettt et e et e e s te e e saeeesaeeesmeeeeaneeesnneeesnseeenneeean 39
4.3.3  DeSigN CONSIEIALIONS. ......ccueeieeiieeirieiiee sttt r e ean e e sneessnesneesneennneens 39
434  SySteM AIChITECIUI e ... st neeeeneeeens 40
4.35 Detailed SyStEM DESION .....oovieiiieiieiieeie et 43

Version 3.0

69 - 69.1.3 Page 2



FEDERAL
STUDENT &I

ITA Release 3.0
Technical Specification

4.3.6  ClasS DIAQIaM......cccuiiiieeiuiiiieeitee sttt si e ee e b e e s s e st e e s beesseeen e e s beesnneaneeaneennneaas 48
4.3.7  SEQUENCE DIAGIAMN....coiiiiiiiiiieii ettt ettt e et e s b e e en e e abeesnneeneesneennneeas 49
4.3.8  DaIBMOUE......cceeiiieeiee e 50
4.3.9 WebSphere Session Manager CONfiQUratioN.............eeeoveereerieriieesee e 51
4.3.10 REFEIEINCES ... e 53
4.4 FTP FRAMEWORK ... .ceitteiite ettt sttt et sme et s e sse e sae et e s s e nan e e e e nnnenaneeneennnennneeneas 54
QAL PUIMPOSE ... .eeeiteieiureeeaneee st e s e s st e s e sae e e sne e e s re e s asse e sane e e sane e s ame e e sane e e snre e s anneesane e e anneennneena 54
442 SYSIEM OVEIVIEI. ..ot eeee et e et e te e e et e e st e e sateeesneeeeaeeesmseeeaneeesnneeeanseeanneeeans 54
4.4.3  DeSigN CONSIEIALIONS. ......ccuteieeiieerieiee ettt e e r e s e e sr e an e e sanesneeaneennneens 55
444  SySteM AIChITECIUI e ... ..o et e st nee e e nneeeene 56
445 Detailed SyStEM DESION .....ooiiiiieiieeiie ettt 57
R O =S D T =T =1 o SRR 65
447  SEOUENCE DIAQIAITIS . .eii it iiee ettt ee ettt e te e e st e e te e e st e e saeeeeseeesnteeesneeesnneeesnseeenneeean 66
448  REMEIEINCES ..ottt n e e nnne e 67
4.5 CONFIGURATION FRAMEWORK ....vceuriririeteesseesiseaseesseesiseaseesseesssesneesseesnsssneesneesnnesneenneesnns 68
YNt R U o0 TR 68
45,2 SYSIEM OVEIVIBI. ..ottt et e ettt e st e e ae e e s te e e sneeeeaeeesmeeeeaneeesnneeesnseeaaneeeans 68
453  DeSign CONSIEIAIONS. ......ccuteiieeiieeiieeiiee ettt ss e r e s e e sr e e sneesineaneesneennneens 69
454  SySteM AIChITECIUIE. ...ttt e e e e neeeene 70
455 Detailed SyStEM DESION .....oovieiieiieiiieee sttt e 72
N R O =S D T =T =1 o PSSR 84
VA < o (U 1< 0 or ] =T = o SRR 85
4.5.8  DaIBMOUE.......ceiiiieiee e e 86
4.5.9  REMEIEINCES ...ttt nne e 87
4.6 XML HELPER .ttt b et s e b e mn e e s e e ne e nmn e e neenneennneaa 88
G0t R U o0 = PP 88
4.6.2  SYSIEM OVEIVIBI. ..ottt e ettt et e e et e e st e e sateeesneeeeseeesmteeeaneeesnneeesnseeaaneeean 88
4.6.3  DeSigN CONSIEIALIONS. ......ccueeieerieiiiieiiee ettt s e e sn e e s e e sanesneesneenineens 90
4.6.4  SySteM AIChITECIUI e ...t s e e et eeaeeeene 91
4.6.5 Detailed SyStEM DESION .....oovieiiieiieitieiee ettt 95
G I O oS D= To =1 0. SRR 98
N A < o (U< ol =T =T S 101
4.6.8  REMEIEINCES ......eiiiiiieee e 104
4.7 JSP TAG LIBRARY ...iiutteuteesiee st et s st et e sseessee s st e s sme e aase e s me e sseeaas e e beense e s s e e neenneennneeneas 105
N R U o0 = PP OPP RPN 105
4.7.2  SYSIEM OVEIVIEW. ... .ttt ettt ettt s e s e b e e sseeean e e b e e ssnenaneeneenneennneeneas 105
4.7.3  DeSign CONSIErALIONS. ......ccuviireeieeriieete ettt e e sn e ne e e nnneeneas 106
474  DEtailed DESIQN....cueiiiieieeiiee ettt n e neas 106
475  REMEIEINCES ......eeieeeee ettt 117
4.8 SCHEDULER ...ttt ettt sttt b et se e s s e st e he e s he e e st e ne e eae e e s e e e be e s an e e aneeeneennneennean 118
N R U o0 = TP RPN 118
4.8.2  SYSIEM OVEIVIEW. ... .ot ettt ettt s e st e b e e s heenan e e b e e s snennn e e neesneennneeneas 118
4.8.3  DeSigN CONSIEIALIONS. ......ccuviiieeieerieeeie ettt sn e ne e e e nnneeneas 119
484  SySteM AIChITECIUN e ... ..o enee s 120
4.85 Detailed SyStEM DESION ....cooviiiieiieiie ettt 121
I O =S D= To =1 1 .= S 125
4.8.7  SEQUENCE DIAQIaAITIS .. .coi ettt ettt e s e e et e e s te e e neeesteeesmteeeseeesnneeesneeeeneens 126
4.8.8  REMEIEINCE. ...t 127
4.8.9  JAN FIlES ... 128

Version 3.0

69 - 69.1.3 Page 3



ITA Release 3.0
Technical Specification

FEDERAL
STUDENT &I

4.8.10 FSASChedule EXaMPIE........ooieeeeeee e e 128

4.9 WWEB SERVICES......ciiuttiteeiteessteastesseesseeaseesseesseesseeaseesseeas e e aneesseesas e e aneesseeeane e neennnennneenneennes 129
B.9. 1 OVEIVIBIW ...ttt b e he e as bt e e st e st e bt e ehe e e st e s e e e heenan e e neenneennneenean 129
4.9.2  BENELITS. ...t neas 129
4.9.3  TeChniCal ArChITECIUIE.......coueiiiieie e 130
4.9.4  DeSigN CONSIEIALIONS. ......ccuviiieeieeriee ettt e s e s e se e sn e nne e e e nneeneas 134
4.95  SySIEM AICIITECIUIN ... .eeeeieeee e 135
4.9.6  SEQUENCE DIAGIAMN....cueiiiiiiieieie ettt ss et b e s sn e e neesneennneeneas 137
4.9.7  REMEIEINCES ...ttt 138
APPENDIX A —ITA RCSR2.0 AND FSA APPLICATIONSMATRIX ..cciiiiiiiiieiiereeieesec e 139

Version 3.0 69 - 69.1.3 Page 4



ITA Release 3.0
Technical Specification

1 Change Log

Suggested Page | Author Date Change Comment
Changes/Comments Made

Y/N
Added Change Log and | 12-130 | Wayne | 05/24/2002 Y Version 2.0
made modifications Chang
based on IV&YV feedback
Updated Change Log 7-130 | Roshani | 06/03/2002 Y Version 3.0
and made modifications Bhatt
based on IV&YV feedback

Version 3.0 69 - 69.1.3 Page 5



ITA Release 3.0
Technical Specification

2 Executive Summary

2.1 Introduction

The Integrated Technical Architecture (ITA) Release 3.0 (R3.0), like its previous releases,
provides the Department of Education’s Federal Student Aid (FSA) enterprise with a
more robust core architecture for its application and production efforts. In addition to
providing FSA’s application teams with a core set of products and Subject Matter
Expert (SME) support, ITA R3.0 will provide an additional set of Java 2 Enterprise
Edition (J2EE) application architecture Reusable Common Services (RCS). The ITA
Release 2.0 Strategic Assessment of the FSA applications and their usage of ITA R2.0
RCS, identified reusable common services as a means of providing significant value to
FSA Java development efforts.

The first release of ITA RCS was well received and recognized as a valuable
contribution towards Java application development efforts. During ITA R2.0 strategic
assessment interviews, ITA RCS 2.0 received exceptionally positive feedback from the
application development teams. To continue providing value added services, the ITA
in its third release is offering additional RCS to FSA for its current and future
developments initiatives.

This document provides an overview of designs of the ITA R3.0 Reusable Common
Services. The reusable common services provide FSA with an additional set of Java
services that may be used across the enterprise to handle Java application architecture
functions.

The ITA R3.0 Technical Specification provides information on the following nine ITA
reusable common services:
Web Conversation

Object Pooling

User Session

File Transfer Protocol (FTP)
Configuration

XML Helper

JSP Tag Library

Scheduler

Web Services

Version 3.0 69 - 69.1.3 Page 6
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2.2 Description of sections

The ITA R3.0 Technical Specification is divided into the following sections:
- Section 1 provides an overview of the document

Section 2 provides a functional overview of the ITA Release 3.0 reusable common
services

Section 3 provides detailed designs for each reusable common service

Appendix A provides a matrix that details the current and potential usage of reusable
common services by FSA’s applications

2.3 Approach

The common services are built based on open technology and J2EE architecture. The
ITA team leveraged previous Accenture and industry experience to design and develop
a set of application common services that specifically address FSA enterprise Java
application requirements.

2.4 Purpose

This document provides an overview, feature list, and detailed technical designs for the
ITA RCS frameworks. These frameworks compose a suite of frameworks provided for
use in FSA applications by the ITA 3.0 initiative. The goal of the ITA initiative is to
promote code reuse, standardization of development, ease of application maintenance,
and application of best practices across all FSA application development projects.

2.5 Scope

The ITA Release 3.0 Technical Specification provides design information on the
components that directly compose the ITA RCS frameworks. While the frameworks
make use of many J2EE features and packages, such as JDBC, JSP, Servlets, and XML,
the Technical Specification does not cover these topics. For additional information on
these topics, please refer to the Sun Java website (http://www.javasoft.com) or
applicable Java programming guides.

2.6  Assumptions

The RCS were built and tested in the ITA R3.0 environment. The following table
summarizes the ITA R3.0 products and versions with which the RCS components
interface. While the RCS services were built using these product versions, the services
were built in accordance with J2EE standards and to support product upgrades.

Version 3.0 69 - 69.1.3 Page 7
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Function Product ITA3.0

Operating System Sun Solaris V. 2.6

HTTP Server IBM HTTP Server v.13.12.2

Java Application Server WebSphere Application Server v.3.5.3
Advanced Edition

Search Engine Autonomy Knowledge Server V. 2.2

Database Oracle 8i v. 8.1.7

Java Development Tool Visual Age for Java Enterprise v.3.5.3
Edition

2.7 Intended Audience

The ITA R3.0 Technical Specification is intended for ITA and FSA application
programmers who need to understand the RCS frameworks in order to troubleshoot or
enhance the applications. The document is not intended as a programmer’s guide for
how to use the frameworks in developing applications. A user’s guide detailing how to

use the RCS frameworks will be provided in a separate document.

Version 3.0
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3 Functional Overview
This section provides a functional overview of the ITA Release 3.0 RCS.

3.1 Web Conversation Framework

The purpose of the ITA Web Conversation framework is to provide a standard for
developers and designers to apply the Model View Controller (MVC) design pattern for
architecting and developing Java web-based applications. This framework allows
different tiers of the web application to be created independently of one another,
provides the ability to update the static content displayed without updating and
recompiling code, and facilitates internationalization of web pages. The Web
Conversation Framework was developed based on the Jakarta Struts Framework.

There are several benefits to using Struts as the basis of the Web Conversation
framework:

Full separation of application flow, business objects, and presentation documents

An existing web application structure that enables developers to focus on
development of the application rather than the flow logic

Simplified handling of user-provided form data

Built-in configurable support for internationalization

3.2 Object Pooling Framework

Object pooling allows the reuse of instantiated Java objects - i.e., database connection
pool. Objects that are used repeatedly throughout the life of a Java application can
potentially benefit from this framework. Using the framework allows applications to
create and manage pools of objects. Objects in the pool are retrieved when called and
returned to the pool at the end of their usage. The framework allows application
development teams to take advantage of object pooling to increase application
performance.

Object Pooling Framework provides the following features:

Managed object pools for easy retrieval and usage of objects
Efficient use of system resources to increase application performance

First In First Out (FIFO) object retrieval mechanism

3.3 User Session

The User Session simplifies, standardizes, and extends the use of user session/context
information within the J2EE standard. The session wrapper class provides a common

Version 3.0 69 - 69.1.3 Page 9
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way to access session information, decouples session information from the request,
HTTP session, and application J2EE session contexts, and wraps WebSphere session
extension classes. The Session Framework provides the best practices and higher
performance implementation for applications requiring storage of large amounts of
session information.

The session framework will provide for the following services on both the client-side
and server-side contexts:
Providing a common interface to all HTTP variables (request, cookie, session)
Storing temporary data that needs to persist across web pages

3.4 File Transfer Protocol

The purpose of the File Transfer Protocol (FTP) framework is to provide a standard
interface to applications for transferring files. The framework allows applications to
create FTP connections and execute a variety of FTP commands (which include the
upload and download of files). A graphical user interface allows applications to easily
add FTP functionality.

The FTP Framework provides the following features:
Active and Passive transfer modes

Implements javax.net.ssl package for secure file transfer
User friendly graphical user interface

APIs to be called within application code

3.5 Configuration

The configuration framework provides a standard for setting up and accessing
application-wide configuration data. The framework allows configuration information
to be loaded from properties files, XML files, or database tables. The configuration
framework abstracts the representation of configuration data (the format in which they
are written) so that if the files change formats, only the configuration framework will
require coding changes — no coding changes will be needed within the application or
architecture code.

The Configuration Framework is implemented using the Accenture’s General and
Reusable Netcentric Delivery Solution (GRNDS) configuration framework. The
GRNDS code has been extended to meet FSA application development requirements.
Specifically, the framework has been extended to:

Use a static initializer to load the configuration files, instead of using the GRNDS

bootstrap framework

Support configuration input from database tables

Version 3.0 69 - 69.1.3 Page 10
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3.6 XML Helper

The XML Helper framework will provide two functionalities. First, the XML
framework will provide a parsing function for reading property files in XML format
and setting up parameters for applications. Second, the framework will provide
conversion function between XML and Java objects. With this framework, XML that
describes a Java object can be constructed from the particular XML and a Java object can
be mapped to an XML representation.

3.7 JSP Tag Library Framework

The JSP Tag Library Framework provides a collection of commonly used JSP custom tag
libraries for application developers to implement. The JSP tag library framework is
comprised of JSP Tags from the Apache Struts framework, external sources, and custom
developed libraries. A JSP tag allows developers to package a commonly used set of
code in an easy, reusable code library. Once built, the actual code library provides a
simple set of custom tags that even a non-Java developer can use.

The JSP Tag Library offers the following taglibs:
- Jakarta Struts Bean Taglib - contains custom JSP used to define new beans from a
variety of sources and to render a bean or bean property to the output response

Jakarta Struts HTML Taglib - contains JSP custom tags useful in creating
dynamic HTML user interfaces, including input forms

Jakarta Struts Logic Taglib — contains tags useful in managing conditional
generation of output text, looping over object collections for repetitive generation
of output text, and application flow management

Jakarta Struts Template Taglib - contains tags that are useful in creating dynamic
JSP templates for pages that share a common format

Jakarta DateTime Taglib - contains tags that can be used to handle date and time
related functions

Jakarta 118N Taglib - contains tags that help manage the complexity of creating
internationalized web applications

Jakarta Input Taglib — contains tags that present HTML <form> elements that are
tied to the ServletRequest that causes the current JSP page to run. Can be used to
pre-populate form elements with prior values that the user has chosen or with
default values for the first time web page visitors

Version 3.0 69 - 69.1.3 Page 11
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Log Taglib — contains tags that embed logging calls in JSP using the Logging
Framework

Jakarta Page Taglib — contains tags that can be used to access all of the
PageContext information of a JSP page within the context of the current page

Jakarta XSL Taglib — contains tags used to process XML documents with an XSL
stylesheets and inserts them in place.

XTags Taglib — contains custom tags for working with XML and implements an
XSLT-like language allowing XML to be styled and processed from directly
within a JSP

3.8 Scheduler

The Scheduler provides the capability for applications to execute pre-determined tasks
automatically and periodically. The Scheduler framework will be developed to meet
demand of FSA application teams. Scheduled emailing, FTP and database maintenance
functions are examples for which applications routinely perform either manually or by
Unix cron jobs. Setting Unix cron jobs and Unix scripts to execute Java classes can be
confusing and unreliable. The Scheduler provides a user-friendly interface and the
mechanism for scheduling Java-based tasks.

3.9 Web Services

Consists of SOAP, XML, and UDDI technologies to enable web services. Web Services
are self-contained, self-describing, modular applications that can be published, located,
and invoked across the Web. The invocation is done using a set of low overhead, open
standard network and application protocols (i.e., UDDI, SOAP, XML, etc). The Web
Services framework describes the technical architecture of a Web Service. It also
provides an implementation for the SOAP protocol put forth by the World Wide Web
Consortium (W3C).

Version 3.0 69 - 69.1.3 Page 12



ITA Release 3.0
Technical Specification

4 Detailed Designs

This section provides detailed designs for the ITA Release 3.0 RCS frameworks.

4.1 Web Conversation Framework
411 Purpose

The purpose of the ITA Web Conversation framework is to provide a standard for
developers and designers to apply the MVC (Model View Controller) design pattern for
developing web applications. This framework allows different tiers of the web
application to be created independently of one another, provide the ability to update
the static strings displayed without updating and recompiling code, and facilitates
internationalization of web pages.

4.1.2 System Overview

The Web Conversation framework is based on the Jakarta Struts. The Struts framework
enables developers to combine the use of JavaServer Pages (JSP) and Java Servlets to
create dynamic pages. Struts is part of the Jakarta Project, sponsored by the Apache
Software Foundation (http://jakarta.apache.org/). The Apache Software Foundation
provides support for the Apache community of open-source software projects. The
Apache projects are characterized by a desire to create high quality software that leads
the way in its field, an open and pragmatic software licensing and a collaborative,
consensus based development process.

Struts is an open source framework that takes advantage of the MVC design pattern to
enable developers to focus on one portion of the process without having to know details
of how the other components work. The Struts framework provides many objects that
facilitate the fundamental aspects of MVC, while allowing the developer to extend the
design and functionality further as required by the application requirements. Struts
allows default information to be configured in a file that can be updated at any time
versus having to use static constants in the code.

The MVC design pattern is a technique used to separate business logic/state (the
Model) from User Interface (the View) and program progression/flow (the Control).
The user is presented with the View, which in a web-based application can be an HTML
page or an image. The View interacts with the Controller, which is responsible for the
flow of the program and processes updates from the Model to the View and vice versa.
The Model represents the business logic or state (data in the system) and is usually

Version 3.0 69 - 69.1.3 Page 13
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defined as a Java object. In a real-world situation, the View can be thought of asa TV
Screen, the Model is the VCR/DVD player, and the Controller is the remote control.

User

N

View Controller

N

Model

Model

Struts implements the three major components found in the MVC design pattern. Its
primary function is to facilitate the use of JavaServer Pages for generating the HTML,
while the Servlets are used to mediate the control flow using the MVC design pattern.

There are several benefits to using Struts as the basis of the Web Conversation
framework:
Full separation of application flow, business objects, and presentation documents

An existing web application structure that enables developers to focus on
development of the application

Simplified handling of user-provided form data
Built-in configurable support for internationalization
Lower development cost due to minimum technical requirements to develop
view, which can be constructed in HTML
4.1.3 Design Considerations

4.1.3.1 Assumptions and Dependencies

The Web Conversation framework will function in a J2EE application server
environment. The current distribution of Struts used is Struts 1.0.1. As the current
production server for FSA is IBM’s WebSphere Application Server (WAS) v. 3.5, the
framework will be compiled using its required JDK version 1.2.2. It is also compatible
with the current JavaServer Pages (1.1) and Java Servlet (2.2) specifications for this
server. Itis built and tested on the Sun Solaris 2.6 and HP-UX 11.0 operating systems.
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While this framework will be built using these product versions, it will be built in
accordance with J2EE standards and to support product upgrades.

4.1.3.2 Goals and Guidelines

The Web Conversation framework will provide a robust framework that can easily be
utilized by any FSA development team building web-based applications using Java
Server Pages and Java Servlets. The foundation of the Web Conversation framework is
based on Struts, which supports separation of application flow (Controller), business
logic (Model) and presentation (View). This separation allows developers to build the
programming logic while web designers concentrate on creating the front-end
presentation pages.

4.1.3.3 Development Methods

This framework will be used as the basis for developing all web-based applications for
the FSA project. The standard class and sequence diagrams are provided in this
document in order to illustrate the framework’s structure. These diagrams should
assist developers who are unfamiliar with this framework.

4.1.4 System Architecture

The following sections will illustrate the Model-View-Controller (MVC) design pattern
and define the MVC components as used in the web conversation framework.

i application siate
o state querias
plication '

View Selection ~ Controller
= Defines applicetion behaviar
*Maps User aclions 1o

oritofer % BEEBe T

Ve ;::l:mtru:l!llar to SH|I“1"'I view =Selects ViEw TOrH=ponce
{ = Onefor each functionallty

s Method Invocations

BEEE Events
Figure 1: MVC Design Pattern (Model 2)

There are three main components to Struts:
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1. View - The View component in Struts is represented by JavaServer Pages and
HTML. The View is completely independent of the underlying data model and
business logic, allowing web authors to modify the presentation of content
without affecting the underlying code. Struts also supports internationalization.
It allows a web application to be rendered in different languages through the use
of the application resources.properties file.

2. Model - The Model in Struts is usually defined as a Java object, or bean. Model
classes should be coded independently of the Struts framework to promote
maximum code reuse by other applications. The Model typically represents the
underlying data and is independent of the presentation (view).

e The Struts framework also provides some default Model components,
most important of which is ActionForm. Struts ActionForms ensure the
form bean is created when needed and the POST request from the submit
action directly updates the form object with the inputted values, and
ensures any included validation is run against the data. The ActionForm
also ensures the form bean is passed to a Controller object. Struts will
only handle Models in an automatic fashion if the
org.apache.struts.action.ActionForm Class is extended

3. The Controller — The controller is the switchboard of MVC in Struts. It directs
the user to the appropriate Views and provides the View with the correct Model.
The task of directing users to appropriate Views is called “mapping”. In Struts,
the Controller class, ActionServlet, uses a configuration file called struts-
config.xml to read in mapping data called ActionMapping. By reading this data,
ActionServlet class can match the incoming Uniform Resource Identifier (URI)
against a set of ActionMappings to find an Action class that handles the request.
This process is described in the following diagram:

Event ¢ Controller Dispatch I Business Logic
HTTP Serviet Action
Reqguest
Client ;I- .
Forward struts-config xmi
Browser
9
b .
Update View |, Get Model
HTTF JSP n <Tag> Application State
Response '

Figure 2: Struts Framework

In the Figure 2 above, ActionServlet reads the struts-config.xml file that contains the
mapping of actions to determine which object to call for a given Action request. The file
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is read at startup of the application and the relationships are stored in memory for
optimal performance. ActionServlet responds to HTTP Requests and direct each
request the appropriate Action. Actions provide further direction to the business logic
and will update and validate the ActionForm - if necessary. The JSP accesses the
updated ActionForm and the output is sent as the HTTP Response to the browser.
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415 Detailed System Design

4151 Component Overview

The figure below illustrates the Struts framework, the interaction between the various
components and demonstrates how the Web Conversation framework maps into the
MVC design pattern.
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View ] Controller

Action

I
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View Selection
IsF %WD ActionServlet
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Figure 3: The Struts Framework in MVVC

In the Struts framework, the client browser sends an HTTP Request to the Controller.
The ActionServlet Controller component reads from the struts-config.xml for the Action
to call, and from the Application resources.properties file for any strings that are pre-
defined, and is also used for internationalization (i18n). The ActionServlet then passes
control to the Action Controller listed in the struts-config.xml file. The Action calls the
ActionForm (the Model) component, which process the business logic of the application
and performs any necessary updates and validation. The Model will return an error or
return control directly to the View object.

4152 Component Definitions
41521 JavaServer Pages
JavaServer Pages (JSP) serve as the View component in the Struts framework. The JSP

contain static HTML and offers authors the ability to insert dynamic content based on
the interpretation (at page request time) of special action tags. Struts includes a custom
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tag library that facilitates creating user interfaces that interact with ActionForm beans
(part of the Model component).

The example below is of a JSP login form which uses JSP Taglibs:

<%@ page language="java" %>
<%@ taglib uri="/WEB-INF/struts-bean.tld" prefix="bean" %>
<%@ taglib uri="/WEB-INF/struts-html.tld" prefix="html" %>

<html:html locale="true">

<head>

<title><bean:message key="logon.title"/></title>
<html:base/>

</head>

<body bgcolor="white">

<html:errors/>

<html:form action="/logon.do" focus="username">
<table border="0" width="100%">
<tr>
<th align="right">
<bean:message key="prompt.username"/>
</th>
<td align="left">
<html:text property="username" size="16" maxlength="16"/>
</td>
</tr>
<tr>
<th align="right">
<bean:message key="prompt.password"/>
</th>
<td align="left">
<html:password property="password"
size="16" maxlength="16"/>
</td>
</tr>
<tr>
<td align="right">
<html:submit property="submit"
value="Submit"/>
</td>
<td align="left">
<html:reset/>
</td>
</tr>
</table>
</html:form>
</body>
</html:html>
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4.15.22 Java Object

A Java Object (typically a Java Bean) usually represents the Model component in the Struts
framework. The bean will represent details of the internal state of the system. The Model is
made up of the abstract class ActionForm, which is a standard JavaBean with Get and Set
methods that are used to access its state. All form classes that are automatically updated and
validated within Struts extend org.apache.struts.action.ActionForm.

The following code is an example of an ActionForm bean:

import javax.servlet.http.HttpServletRequest;
import javax.servlet.http.HttpServietResponse;
import org.apache.struts.action.ActionForm;
import org.apache.struts.action.ActionMapping;
import org.apache.struts.upload.FormFile;

public class LogonForm extends ActionForm {
protected String userName,;
protected String password,

public void setUserName(String userName) {
this.userName = userName;

public void setPassword(String password) {
this.password = password;

/[There would also be getters for these properties
public void getUserName(String userName) {
this.userName = userName;

public void getUserPassword(String password) {
this.password = password;
}

}

4.15.2.3 Servlets

The Controller is made up of two Struts classes, ActionServlet and Action. The
ActionServlet class maps requests to specific Actions and is configured by defining a set
of ActionMappings. The ActionServlet interacts with the Model, encapsulates the
business logic, interprets the outcome, and dispatches control to the View to create the
response.
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This is a Controller example of an Action:

public class LogonAction extends Action {

public ActionForward perform(ActionMapping mapping, ActionForm form,
HttpServletRequest request, HitpServletResponse response) {

LogonForm myForm = (LogonForm) form;

if (myForm.getUserName().equals(“john”) &&
myForm.getPassword().equals(“doe”)) {
/Ireturn a forward to our success page
return mapping.findForward("success”);

} else {
ActionErrors errors = new ActionErrors();
errors.add("password",

new ActionError("error.password.required"));

this.saveErrors(errors); //Action implements this method
/lgo back to the page that made the request
return (new ActionForward(mapping.getinput()));

}

41524 web.xml

The web.xml file is the standard web application deployment descriptor, which must
contain a Servlet definition for the Struts Action Servlet. The web.xml file is read when
the JSP container starts. An example of a web.xml file is shown here:

<web-app>
<servlet>
<l--
Declare the O’ReillyAction servlet to be of type ActionServlet from the framework. Include the
configuration file as defined in the config param. Set the debug level to 2 with a detail of 2 when loading
the servlet. Create 2 instances.
-->
<servlet-name>OreillyActionServlet</serviet-name>
<servlet-class>org.apache.struts.action.ActionServlet</servlet-class>
<init-param>
<param-name>config</param-name>
<param-value>/WEB-INF/struts-config.xml</param-value>
</init-param>
<init-param>
<param-name>debug</param-name>
<param-value>2</param-value>
</init-param>
<init-param>
<param-name>detail</param-name>
<param-value>2</param-value>
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</init-param>
<load-on-startup>2</load-on-startup>
</servlet>
<l--
All incoming requests that end in .action, send to the OreillyActionServlet.
-->
<servlet-mapping>
<servlet-name> OreillyActionServlet </servlet-name>
<url-pattern>*.action</url-pattern>
</servlet-mapping>
<l--
Send initial requests to the login page for this application
-->
<welcome-file-list><welcome-file>login.jsp</welcome-file></welcome-file-list>
<l--
Make all of the necessary related Struts JSP custom tag libraries
available and define where to find them.
-->
<taglib>
<taglib-uri>/WEB-INF/struts-bean.tld</taglib-uri>
<taglib-location>/WEB-INF/struts-bean.tld</taglib-location>
</taglib>
<taglib>
<taglib-uri>/WEB-INF/struts-html.tld</taglib-uri>
<taglib-location>/WEB-INF/struts-html.tld</taglib-location>
</taglib>
<taglib>
<taglib-uri>/WEB-INF/struts-logic.tld</taglib-uri>
<taglib-location>/WEB-INF/struts-logic.tld</taglib-location>
</taglib>
</web-app>

4.15.25 struts-config.xml

The main control file in the Struts framework is the struts-config.xml file. This file
defines action mappings. The XML structure is defined by the struts-config Document
Type Definition (DTD) file and can be found in the /docs/dtds subdirectory of the
framework’s installation root directory. The DTD contains the list of legal elements that
can be used in the XML document. The top-level element is struts-config and it consists
of the following elements: Data-source, form-bean, global-forwards, and action-
mappings.

This is a partial example of a struts-config.xml file, other Actions identified in the DTD
have been left out:

<struts-config>
<form-beans>
<form-bean
name="logonForm"
type="org.apache.struts.example.LogonForm" />
</form-beans>
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<global-forwards
type="org.apache.struts.action.ActionForward" />
<forward name="logon" path="/logon.jsp"
redirect="false" />
</global-forwards>
<action-mappings>
<action
path="/logon"
type="org.apache.struts.example.LogonAction"
name="logonForm"
scope="request"
input="/logon.jsp"
unknown="false"
validate="true" />
</action-mappings>
</struts-config>

4.1.5.3 Internationalization

Internationalization is achieved through the use of PropertyResourceBundles, which are
classes that support String data. Instead of creating a class for each language supported
by the application, text files can be used. The resource property file contains locale-
specific set of static strings used for internationalization.

The properties file contains strings in the form of a unique key-value pair. A properties
file can be created for each supported locale with a different International Organization
for Standardization (ISO) language code value. Using this method, the same key
referenced in the application code can be used in each locale file but the values can be
different depending on the locale.

In the web.xml file, the initialization parameter “application” is used to reference the
name and location of t